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Editor’s Foreword
This volume of Balic ‑Pontic Studies presents the results of the latest Polish‑
 ‑Ukrainian studies on the ‘fortresses of Ukraine’, a name originally used to denote 
a network of Early iron age hillforts in the Ukrainian forest ‑steppe. The scope 
of their identification is related to the earlier findings of Ukrainian researchers, 
who linked the issue of ‘fortified settlements’ (the so ‑called giants’ strongholds) 
with the influence of the nomads of the steppes. The Scythians brought East‑
 ‑Eurasian cultural patterns to the Pontic region, which was coetanously colonised 
by the Greeks. directly inspiring the cognitive framework of the programme, the 
findings of Ukrainian archaeologists failed to provide answers to basic questions 
about the genesis of settlement agglomerations of the ‘fortresses of Ukraine’ or 
the way they functioned. Neither did they enable to establish secure dating for this 
cultural phenomenon.
diagnostic for the archaeological research on the issue, the site of Severy‑
nivka, Zhmerynka region, Vinnytsia Oblast, was identified as a fortified settle‑
ment dating from ‘Scythian times’ by the 1946‑1948 ‘South ‑Podolian archaeo‑
logical expedition’ of the leningrad University led by mikhail i. artamonov. The 
research was continued in the 1960s by Galina i. Smirnova, who analysed the 
results of m.i. artamonov’s earlier research, and in the 1980s by B.m. lobay. in‑
tended to determine the typochronology of the hillfort, the investigations did not 
furnish any detailed information about the context of the settlement base.
The presented Polish ‑Ukrainian ‘Podolia programme’ was carried out between 
2009 and 2015, under the grant of the institute of archaeology of the National 
academy of Sciences of Ukraine; the institute of Prehistory (now the institute of 
archaeology) adam mickiewicz University, Poznań, Poland; the Poznań Prehi‑
storic Society; and from 2013 also the National Science Centre under the grant: 
„Fortece Ukrainy. Badania nad systemem grodzisk z  wczesnego okresu epoki 
żelaza na obszarze Podola” [The Fortresses of Ukraine. The studies on the system 
of the Early Iron Age hillforts in Podolia] (No. UmO ‑2012/07/B/HS3/01917).
in addition to excavations that were aimed at examining the fortifications of 
this diagnostic fortified settlement and producing archaeological and bioarchaeo‑
logical sources, this programme included also an innovative (in terms of its meth‑
odology) geospatial prospection. Providing the first summary of the issue of the 
fortresses of Podolia, this collection of papers offers a prologue for further re‑
search, mainly into the way these late Bronze age/Early iron age hillforts of the 
forest ‑steppe zone functioned in the settlement space.
This volume discusses the results of such outlined research programme in two 
cognitive dimensions. The first – general, macro spatial – looks at the geography 
of the settlement in right ‑bank Ukraine (part 1). The other one is source ‑related. 
it seeks to identify the concept behind the settlement in the Severynivka hillfort, 
a ‘test area’ for detailed findings, mostly regarding the taxonomy, typochronology 
and chronometry of the phenomenon of the ‘fortresses of Podolia’ (part 2).
The papers in this volume of BPS were peer reviewed by Professors Janusz 
Czebreszuk and Przemysław makarowicz.
Editorial comment
1. all dates in the B ‑PS are calibrated [BC; see: radiocarbon vol. 28, 1986, and 
the next volumes]. deviations from this rule will be point out in notes [bc].
2. The names of the archaelogical cultures and sites are standarized to the 
English literature on the subject (e.g. m. Gimbutas, J.P. mallory). in the 
case of a new term, the author’s original name has been retained.
3. The spelling of names of localities having the rank of administrative cen‑
tres follows official, state, English language cartographic publications (e.g. 
Ukraine, scale 1 : 2 000 000, Kyiv: mapa lTd, edition of 1996; Rèspublika 
BELARUS’, REVIEW ‑TOPOGRAPHIC MAP, scale 1 : 1 000 000, minsk: 
BYELORUSSIAN CARTOGRAPHIC AN GEODETIC ENTERPISE, edi‑
tion 1993).
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PHOTOGrammETrY ‑BaSEd SPaTial aNalYSES 
OF SETTlEmENTS iN SEVErYNiVKa aNd NEmYriV
aBSTraCT
during the Polish ‑Ukrainian archaeological project “Fortresses of 
Ukraine” it was proposed to study two of the most significant sites 
with the newest possible technology. The final decision was made to 
apply the digital photogrammetry that was acquired with the use of 
drones.
Key words: photogrammetry, Scythian time, hillfort, fortification, defensive 
structures, Early iron age
a significant obstacle towards the study of the settlements of the forest ‑steppe 
zone in the Pontic area was their size and the construction of the fortifications. in 
Nemyriv the size of the settlement ranged from 100 ha [Smirnova 1996: 67] to 
250 ha, with the final version being 145 ha [daragan 2010: 38‑41]. Similar inaccu‑
racies were recorded for other sites. due to the constant erosion of the escarpment, 
caused by the construction of a railway track in the 19th century, the area of sites 
is constantly decreasing. as a result, the descriptions presented by G.i. Smirnova 
[Smirnova 1961: 89‑92] and B.m. lobay [lobay 1986] are no longer valid.
during the Polish ‑Ukrainian archaeological project “Fortresses of Ukraine”, 
it was proposed to study two of the most significant sites with the newest possible 
technology. due to the size of the settlements in Nemyriv and Severynivka, the 
possibility of measuring the sites using ground methods was rejected. However, the 
application of lidar, which requires renting an airplane and employing a com‑
pany with the necessary equipment, would generate costs, exceeding the financial 
* institute of archaeology, adam mickiewicz University, Umultowska 89d, 61 ‑614 Poznań, Poland, 
e‑mail: m.lawniczak88@gmail.com
55
possibilities of the project. The final decision was made to apply the digital photo‑
grammetry that was acquired with the use of drones.
Similar to lidar, this method allows for the creation of a point cloud, which 
is a  model of a  particular object. The difference is that while lidar requires 
laser scanning, photogrammetry requires the processing of multiple photographs 
in a specifically designed software, which allows for the identification of shapes 
and the generation of a high ‑resolution point cloud. as a result, photogrammetry 
allows for an effect similar to lidar. Using Total Station/GPS receivers and rTK 
GPS it is possible to acquire precise measurements which after implementation of 
the software, makes a cloud point metric and allows dimensioning. The drawback 
of photogrammetry, especially compared to lidar, is that it does not allow or 
the elimination of vegetation, which makes it inapplicable for archaeological sites 
located in forested areas or covered with dense flora. as a result, the model ex‑
ported to GiS software is not, as in the case of lidar, a digital Elevation model 
(dEm) but a digital Surface model (dSm) [Bernasik 2008: 74], which comprises 
of all objects covering the ground, including trees, bushes, grass and buildings, etc. 
[wężyk 2015: 62].
in the case of the two selected sites, vegetation was not a significant obstacle. in 
Nemyriv it was only identified in the ravines located in the centre of the site, while 
in Severynivka the whole area was covered with single trees and bushes. The most 
significant areas, i.e. the remains of the fortifications were devoid of any concen‑
trations of tress or bushes, which would require a different approach. The uniform 
height of the grass did not present an obstacle for conducting the measurements.
Photographs were taken in July 2015, during two days of constant air survey 
conducted with a leica aibot X6 drone. The point cloud was generated by Geo‑
cartis ltd. They both provided the basis for generating the representation of the 
rampart’s cross ‑section, as well as the escarpment in Severynivka, in FugroViewer 
software. The images of the site and their measurements were prepared in Fu‑
groViewer and arcScene.
1. SEVErYNiVKa
The present ‑day area of the site is ca. 5.5 ha. The southern rampart is 219 m 
long (Fig. 1, 2, 3, 4). The width of the ditch measures 14 m, while the average 
depth of the ditch is 3.12 m (Fig. 5). The rampart is ca. 5.70 m high on both sides, 
while its width is 18 m (Fig. 6).
The south ‑eastern fortifications are 278 m long and are divided into two seg‑
ments: the first – main one – marked from the south ‑eastern rampart (Fig. 7) and 
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the second located west of it (Fig. 9). The first is slightly elevated in relation to the 
interior of the settlement and more elevated on the exterior, where it measures ap‑
prox. 4.6 m (Fig. 8). a natural ravine was most likely used as a ditch, and it was 
located 60 m westwards of the rampart (Fig. 8). The second section of the fortifica‑
tion is located northwards and is characterised by a lack of a rampart and a ditch, 
being only an undercut escarpment with an average height of 5.55 m (Fig. 10).
The western escarpment is strongly deformed as a result of soil extraction dur‑
ing the construction of the adjacent railway. Now it is difficult to estimate its origi‑
nal shape and slope. The present profile from the north ‑western side (Fig. 11) indi‑
F i g .  1 .  Severynivka, Vinnytsia Oblast. North ‑east view of the site – hypsometry
F i g .  2 .  Severynivka, Vinnytsia Oblast. North ‑west view of the site – hypsometry
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F i g .  3 .  Severynivka, Vinnytsia Oblast. North ‑east view of the site – a point cloud.
F i g .  4 .  Severynivka, Vinnytsia Oblast. location of a cross ‑section in the south ‑eastern line of 
fortifications
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cates that its drop measures 30.4 m at a length of 80 m, which indicates a 35.5% 
slope (Fig.  12). The profile of the escarpment from the western side (Fig.  13) 
measures 31 m on the length of 133 m with a slope of 22.7% (Fig. 14).
F i g .  5 .  Severynivka, Vinnytsia Oblast. Cross ‑section of the moat in the south ‑eastern part of the hillfort. 
dimensions given in metres
F i g .  6 .  Severynivka, Vinnytsia Oblast. Cross ‑section of south ‑eastern rampart. dimensions given 
in metres
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F i g .  7 .  Severynivka, Vinnytsia Oblast. location of cross ‑section in the north ‑eastern line of for‑
tifications. main segment
F i g .  8 .  Severynivka, Vinnytsia Oblast. Cross ‑section of the rampart in the north ‑eastern part of 
fortifications. main segment. To the right, a natural ravine, perhaps used as a moat. dimensions 
given in metres
F i g .  9 .  Severynivka, Vinnytsia Oblast. location of cross ‑section in the north ‑eastern line of for‑
tifications. Side segment
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F i g .  1 1 .  Severynivka, Vinnytsia Oblast. location of cross ‑section in the north ‑western escarp
F i g .  1 2 .  Severynivka, Vinnytsia Oblast. Cross ‑section of the north ‑western escarp. dimensions 
given in metres
F i g .  1 0 .  Severynivka, Vinnytsia Oblast. Cross ‑section of fortifications in the north ‑eastern part of 
the hillfort. North segment. dimensions given in metres
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F i g .  1 3 .  Severynivka, Vinnytsia Oblast. location of cross ‑section in the western escarp
F i g .  1 4 .  Severynivka, Vinnytsia Oblast. Cross ‑section of the western escarp. dimensions given 
in metres
F i g .  1 5 .  Nemyriv, Vinnytsia Oblast – hypsometry
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F i g .  1 8 .  Nemyriv, Vinnytsia Oblast. location of cross ‑section in the south ‑eastern part of hillfort 
fortifications
F i g .  1 7 .  Nemyriv, Vinnytsia Oblast – a point cloud
F i g  1 6 .  Nemyriv, Vinnytsia Oblast. west view of the site – hypsometry
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F i g .  1 9 .  Nemyriv, Vinnytsia Oblast. Cross ‑section of the rampart in the south ‑eastern part of 
hillfort fortifications. dimensions given in metres
F i g .  2 0 .  Nemyriv, Vinnytsia Oblast. Cross ‑section of the moat in the south ‑eastern part of hillfort 
fortifications. dimensions given in metres
F i g .  2 1 .  Nemyriv, Vinnytsia Oblast. location of cross ‑section in the southern part of hillfort 
fortifications
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F i g .  2 3 .  Nemyriv, Vinnytsia Oblast. Cross ‑section of the moat in the southern part of hillfort 
fortifications. dimensions given in metres
F i g .  2 4 .  Nemyriv, Vinnytsia Oblast. location of cross ‑section in the eastern part of hillfort 
fortifications
F i g .  2 2 .  Nemyriv, Vinnytsia Oblast. Cross ‑section of the rampart in the southern part of hillfort 
fortifications. dimensions given in metres
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F i g .  2 6 .  Nemyriv, Vinnytsia Oblast. Cross ‑section of the moat in the eastern part of hillfort forti‑
fications. dimensions given in metres
F i g .  2 5 .  Nemyriv, Vinnytsia Oblast. Cross ‑section of the rampart in the eastern part of hillfort 
fortifications. dimensions given in metres
F i g .  2 7 .  Nemyriv, Vinnytsia Oblast. location of cross ‑section in the northern part of hillfort 
fortifications
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F i g .  3 0  Nemyriv, Vinnytsia Oblast. Cross ‑section of the rampart in the north ‑western part of 
hillfort fortifications. dimensions given in metres
F i g .  2 9  Nemyriv, Vinnytsia Oblast. location of cross ‑section in the north ‑western part of hillfort 
fortifications
F i g .  2 8  Nemyriv, Vinnytsia Oblast. Cross ‑section of the rampart in the northern part of hillfort 
fortifications. dimensions given in metres
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2. NEmYriV
The settlement in Nemyriv covers an area of 125 ha with its fortifications mea‑
suring 4100 m in length on the top of the ramparts (Figs. 15, 16, 17). The rampart 
in the south ‑western part (Fig. 18) measures 10.65 m in height, while being 42 m 
wide (Fig. 19). The ditch is 3.15 m deep and 21 m wide (Fig. 20). in the southern 
part (Fig. 21) the height of the ramparts is 8 m, and their width 31 m (Fig. 22), 
the ditch is 3.70 m deep and 17 m wide (Fig. 23). The eastern rampart (Fig. 24) 
is 8.80 m high and 22 m wide (Fig. 25), with a 3 m deep and 20 m wide ditch 
(Fig. 26). The northern part of the fortifications (Fig. 27) is 7.70 m high, 34 m 
wide (Fig. 28), while the north ‑western part is 10 m high and 21 m wide (Fig. 30). 
in both cases the ditch is 5 m deep and 20 m wide (Fig. 31).
To sum up, this case study shows the usefulness of digital photogrammetry 
measurements for the identifying the size of the fortifications. They allow for mea‑
suring entire sites and specific fragments of each of the settlements. in addition, 
they provide indispensable heritage value, since the fortified settlement in Severy‑
nivka will be subject to further destruction due to the erosion of the escarpment.
Translated by Robert Staniuk
F i g .  3 1  Nemyriv, Vinnytsia Oblast. Cross ‑section of the moat in the north ‑western part of hillfort 
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